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Introduction

Background

Federally owned multipur Bosgsamddainiss on the C
tributarthes Fedeeal Col umbia River Power Sy

provide appr¥oxfi mahte&lryelg@G@mnr i ¢ tshugpgpd vy . Due t
hydroel ectri cvigteinesod tpirBontdeacoty er ed -Speci es A
|l i sted species, the National Marine Fisher
Wil dlife Service issued a sTentd.oSf. BAiromMyogi c a
Cor pEngieeetUSKROE)X Dasd(rNWRmanag 1its
ecosysten atndr ehsatbar ati on programs with the
their contribution to the FCRPS Biological
Endangered Species Units. Reasndinhaddton, hab
creation eddiomidtsh i &o wehoenCol unbaisa nRiawdr i n
thestuary to mitilgamant aet evifeices oifnce the
Most recently, the Columbia River Channel
deepened the navi dat i2omed lea s nbdelm)ofwt aamMh3e1 . 1 m
Col uanbRi ver Datem,syrsdeum mestoration as par
adaptive management pl an.

ThEWP and tAmenfdgSneer Research and Devel opl
( ERDCpbpast al and Hydrdiud a utshsed da ke vretC lddpfime

a regional bteopoblartthhoa © wupport a variety of
objectives an,d dwcsh nes seddnest ev@l 1 e;atsom@at i
var i ettyhserbkehol der i nterests for the Lower
system. I mi wad tdedtersucpravpdetdatgedn wi | |
framework thatiwiodtmedetvei amdmakers of th
of the domiamantdymhamodes hatuL€R. The proper
wi | | C a ptounrpd etdlyiasach nanmprevi de meaningf ul
out pwt bNOMPh asntda k e lsioetd est s .

To provide bacshceaal e of/odaptai ve Hydraulics (AQ©
including the Lower Coluwmhsaraadnwi V|l amet't
devel atpeERD-CHILESt uari ne Engiwmrederi ntgheBr anch
SystemWwt de Resource RPlommamde8¥WWoped
further at t heAdrHe q seHAO®Ee $gteMWR at i-on mul t i
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1.2

1.3

di mens,phoynsadas,egdr ody nami c.!Pmhoadnenl e dc oudsee o f
AdH pradiedesi on suppoc owidaishitneansy s e
involving circuli ateindan,t raalsiproiratnyd wsade er qual
ecology for project sites within Columbia
pl anning pbtapstemfbagddha estor atil anedand ot h
progr ams.

Objective

The primary objectienrchanfce htinkgd Ha miodsgte was t o
and associatée€Rm&shuaft ytibte dt ov awaitdeart esur f ac €
el evatfioumrs ladTcharte eo nsse a( 3 Lefgeeln arriisoes wer e

analyzed asx avmil hdtal®e mamet hod i n which AdH mc
pil e Add&ietsiionahs$tyradieon of modul e functi one
temperature, vessel movement ,wesrael i ni ty, an

included

Description of the site

The Columbia River originates in British C
through Washington stadmreflbedmwmece witt h etaltd e
Ocedrme Columbia River watershed stretches
t wo Canadian provinces in tke 1IRAXG).i c Nort
FIl ow in the river is influenced by seasona
approxelma 14, 000 cubic meters per second (
approximately 3,000 cms (Sherwood 1990).

Tri butmtroetshe Col umbt heRBEwakei Rcivede Deschu
River, Lewis Ri,veSandGa nRliiweézrl Ra m&lmée River.
Wi | Itatme Ri ver i s a major tribaoatdary of the (
contributes 12% to 15% of the total fl ow.

Th€ol umbi atRigwger Es generally, salinity in
locat emdbritrhwe st COouetghowe satn dWsss @i egt omt arti ng
t he MmMoo®atoria,an@xeggeondi ng i bhheaagdt dron near

tip of PugratveirftREMH)E @Fox 19®4)gh tidal ef fe
are seen all t heowlkh WamdL 88Db)nnevill e

1 https://chl.erdc.dren.mil/adaptive-hydraulics/ ; https://chl.erdc.dren.mil/chladh
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1.4

Figure1-1. Columbia River Basin (USAQ¥orthwesern Division).
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2.1

Model Development

The numeacdisaldl in this workKhesaAtwde AdH mode

uses an wunnsetsrhucatnudr eids both spatially and te
AdHan sd@liwen3i onal-dil@®npsiammal3 (3D) shall ow
equations ,-St3dk Nsaaveeguati ons, and 3D groundw:

The 2D sherl |lmovd wlag of AdH was aswedr kor thi s
may expand this model with the application
modul e to examine salinity intrusion

|l ni tesadigedd opment and modmdr fexremaid i oyn twree e
Estuarine Engineering Branch of the ERDC a
t h\eSACE SWWRPFiduica@Y®ar After the demonstr a
project, the mesh was modified by CHL to a
needs of NWP.

The mesh was generwatted iMbdtehe nYu rSfysdce m, a
graphical utshews 3 nd eeuvfddacppeids ual i zati on of mo
results and mesh ge6eration (Aquaveo 201

Model domain

Thmoddbmawhi ch héegBonsasnevwielalre No&D h

Bonnevill e, WAGr iiwecrl undiel€eRsa lar dltdhxt énd s
more than 30 km beyowndr tihet osnouhd&d Bacit hiecr O
(Fi ge)eThe | at erianlc leuxdtee ntthse wetted areas for

proj ectyeedSLIRUG ACE Pal0sO 9wemalnyad sl ands i n the
LCRThe mesh 2 tB8&hsnod8es8@dndhdehnas

five i nfl ows: the Cowlitz, Lewis, Will amet
Bonnevill e L&D.

2 Interested readers are referred to the AdH websitehttps://chl.erdc.dren.mil/adaptivgdraulicand
https://chl.erdc.dren.mil/chlgdhr the User& Manual and to Savant et al.2011) for technical
details.
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Figure2-1. Extents of model domain.

- GOoogle

The L@Rtisdal estuarypfwiapprazyi m@ce.m7rfange

ft) (NOAW PgPA@agleAstoria). As thel amndal wave
its ener gyand fdraersphewdat er i nfl ows begin to c
system. At the inland bdunddrey tafdatlha nmd sute
can be seen.

Nodal emnMeesvhati ons were interpotdagetdafrom t h
el evati obENwwWeaill gbcem@®@dD). The DEM was
devel opi®WParmbds was generated wusilnigdabrot h mul t
data. The hor iNoanthalAnmeatiwcmnNO@RG3u m 1983 (
Sate Plane Oregon, Nor t Noarnd tAMmee rv eratni c al
Vertical DEHAMDY@BneBt8elrfise) .el evati(am contour s
met earsg shbBwgrklwhere mean sea | evel i's app!
l1.mMat Astoria
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Figure2-2. LCR AdH mesh elevations (NAVD&&ate PlaneOregon North, meters).
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Figure2-3. LCR AdH mesh showing resolution and elevation contouring.





























































































































































































https://www.aquaveo.com/software/sms-surface-water-modeling-system-introduction
https://www.management-advantage.com/products/RadicalStatistician.htm
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